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(57) ABSTRACT

An electrical connector assembly, for electrically intercon-
necting an IC package with a printed circuit board, includes a
printed circuit board, an electrical connector mounted on the
printed circuit board, an IC package mounted 1n the electrical
connector, a heat sink seated on the electrical connector, a
backboard located under the printed circuit board and a plu-
rality of first and second elements. The electrical includes an
isulative base and a load plate mounted on the msulative
base, and the load plate defines a plurality of first holes. The
heat sink defines a plurality of second holes, while the printed
circuit board defines a plurality of third holes, and the back-
board defines a plurality of fourth holes. The first elements are
inserted through the first, the third and the fourth holes to
tasten the IC package, the electrical connector, the printed
circuit board and the backboard together. The second ele-
ments fasten the heat sink with the electrical together through
the second holes by engaging with the first elements. Accord-
ingly, a reason can be found out easily when the IC package
can’t work normally.

8 Claims, 4 Drawing Sheets
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ELECTRICAL CONNECTOR ASSEMBLY
WITH FASTENING ELEMENT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to the art of electrical con-
nectors, and more particularly to arrangements of fastening,
clements of an electrical connector assembly.

2. Description of the Related Art

A conventional LGA (Land Grid Array) electrical connec-
tor assembly 100" 1s shown 1n FI1G. 4. The electrical connector
assembly 100' comprises an electrical connector 2' defining a
top mating surface 21' and an opposite mounting surface 22',
an IC package 4' mounted onto the mating surface 21' of the
clectrical connector 2' and defining a top surface 41' 1n a
center thereot, a heat sink 1' mounted onto the top surface 41°
of the IC package 4', and a printed circuit board 3' mounted
onto the mounting surface 22' of the electrical connector 2'.
Normally the printed circuit board 3' defines a first set of
through holes 31', while the heat sink 1' defines a second set
of through holes 10' 1n vertical alignment with the corre-
sponding first set ofholes 31", respectively. Fastening devices,
such as bolts 8', are inserted through the second set of through
holes 10" of the heat sink 1', a plurality of springs 6' located
between the heat sink 1' and the printed circuit board 3', and
the first set of through holes 30' of the printed circuit board 3'
in turn 1n order to hold the heat sink 1', the IC package 4', the
clectrical connector 2' and the printed circuit board 3
together. Finally, the electrical connector 2' electrically con-
nects the IC package 4' to the printed circuit board 3', and the
heat sink 1' presses itimately against the top surface 41' of
the IC package 4' for cooling the 1C package 4' normally.

However, as the heat sink 1', the I1C package 4', the electri-
cal connector 2' and the printed circuit board 3' are fastened
together by the bolts 5' directly, when the IC package 4' works
in an abnormal state, 1t 1s difficult to distinguish which part,
the heat sink 1' or the electrical connector 2' 1s responsible for
after detaching blots 5'.

In view of the above, 1t 1s strongly desired to provide an
improved electrical connector assembly to overcome the
above-mentioned disadvantage.

SUMMARY OF THE INVENTION

Accordingly an object of the present invention 1s to provide
an electrical connector assembly, which has two set of fas-
tening elements.

To fulfill the above-mentioned object, an electrical connec-
tor assembly comprises an electrical connector, a heat sink, a
printed circuit board, and a fastening device. The electrical
connector mncludes an 1nsulative base defining a mating sur-
face, an opposite mounting surface and a plurality passage-
ways runmng through the mating surface and the mounting,
surface, a plurality of terminals received 1n the passageways
of the insulative base, and a load plate mounted upon the
insulative base and having an opening in a center thereof and
a plurality of first holes thereon. The heat sink 1s mounted
upon the load plate of the electrical connector, and defining a
plurality of second holes. The printed circuit board faces the
mounting surface of the insulative base of the electrical con-
nector and defines a third plurality of holes aligned with the
first holes. The fastening device includes a plurality of first
clements 1nserting ito the first holes of the load plate of the
clectrical connector and the third holes of the printed circuit
board to hold the electrical connector and the printed circuit
board together, and a plurality of second elements inserting,
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into the second plurality of holes of the heat sink for fastening
the heat sink upon the electrical connector. Accordingly, the
clectrical connector assembly 1s fastened together by the first
set of fastening elements and the second set of fastening
clements, respectively. When the IC package 1s not 1n normal
working state, an assured reason will be found out quickly.

Other features and advantages of the present invention will
become more apparent to those skilled 1n the art upon exami-
nation of the following drawings and detailed description of
preferred embodiments, 1n which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an assembled, perspective view of an electrical
connector assembly according to an embodiment of the
present invention;

FIG. 2 1s an exploded, perspective view of the electrical
connector assembly of FIG. 1;

FIG. 3 1s an assembled, perspective view of the electrical
connector without a heat sink; and

FIG. 4 15 an exploded, perspective view of a conventional
clectrical connector assembly.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

Reterring to FIGS. 1 to 3, an electrical connector assembly
100 according to an embodiment of the present invention 1s
shown. The electrical connector assembly 100 includes an
clectrical connector 1, an IC package 2, a printed circuit board
3, abackboard 4, aheat sink member 35, and fastening devices.
The electrical connector 1 mounted upon the printed circuit
board 3, and the backboard 4 1s located under the printed
circuit board 3 opposite to the electrical connector 1. The IC
package 2 1s housed 1n the electrical connector 1, and has a
protruding portion 21 in a center thereof. The heat sink 5 1s
mounted upon the electrical connector 1 and presses against
the protruding portion 21 of the IC package 2.

As shown 1n FIG. 2, the electrical connector 1 includes an
insulative base 1, a plurality of terminals (not shown) recerved
in the insulative base 11 and a load plate 12 mounted upon the
insulative base 11. The insulative base 11 1s generally con-
figured to a rectangular shape and defines a mating surface
111, an opposite mounting surface 112 and a plurality pas-
sageways (not shown) running through the mating surface
111 and the mounting surface 112. The terminals (not shown)
are recerved 1n the passageways (not shown) of the insulative
base11. The load plate 12 1s mounted upon the insulative base
11, and defines an opening 121 in a center thereof, four
peripheral sidewalls 122 surrounding the insulative base 11,
and four foot portions 123 extending outwardly and substan-
tially parallel to the printed circuit board 3 from bottom ends
of two opposite sidewalls 122. Each foot portion 123 disposes
a first hole 124 1n a center thereof for recerving pin-like
fastening elements. The load plate 12 also defines two press-
ing portions 125 extending into the opening 121 from top
ends of said two opposite sidewalls 122, respectively. When
the IC package 2 1s located between the insulative base 11 and
the load plate 12, the pressing portions 123 resist against an
upper surface 22 of the IC package 12 for retamning the IC
package 2.

The heat sink 5 defines four second holes 31 1n two oppo-
site lateral sides 52 thereof 1n vertical alignment with the
corresponding first holes 124 of the load plate 12. At the same
time, the printed circuit board 3 also defines four third holes
31 1n vertical alignment with the corresponding first holes 124
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of the load plate 12, while the backboard 4 defines four fourth
holes 41 1n vertical alignment with the corresponding third
holes 31 and first holes 124.

The fasten devices 1include a first set of four pin-like first
clements 6 and a second set of four second pin-like elements
7. The first pin-like element 6 defines a head portion 61
downwardly seated upon and pressing against the foot portion
123 of the load plate 12 of the electrical connector 1, and a
vertical screw hole 62 1n the head portion 123 for recerving
the second pin-like element 7. The second pin-like element 7
1s directly fastened with the first pin-like element 6, and has a
head 71 for pressing against the lateral side 32 of the heat sink
5 and a pin portion 72 for being partially screwed into the
screw hole 62 of the first pin-like element 6. The electrical
connector assembly 100 further includes four springs 8 ring-
ing the pin portions 72 of the second pin-like elements 7, and
two opposite ends of each spring 8 resists against a bottom
surface of the heat sink and the head portion 61 of the first
pin-like element 6, respectively.

Now turning to FIGS. 1 and 3, in assembly of the electrical
connector assembly 100, the insulative base 11 of the electri-
cal connector 1 1s firstly mounted upon the printed circuit
board 3, and then the IC package 2 1s installed on the mating,
surface 111 of the msulative base 11 and located between the
insulative base 11 and the load plate 12. Then, the first set of
pin-like elements 6 are inserted through the first holes 124 of
the load plate 12, the third holes 31 of the printed circuit board
3, and the fourth holes 41 of the backboard 4 1n turn 1n order
to fasten the IC package 2, the electrical connector 1, the
printed circuit board 3, and the backboard 4 together. At last,
the heat sink 5 1s mounted upon the load plate 12 of the
clectrical connector 1 and presses intimately on the protrud-
ing portion 21 of the IC package 21. As shown 1n FIG. 1, the
second set of pin-like elements 7 are inserted through the
second holes 52 of the heat sink 5 and the springs 8, and have
the pin portion 72 partially screwed 1n the screw holes 62 of
the head portions 61 of the first set of pin-like elements 6 in
order to fasten the heat sink 5 and the electrical connector 1
together. Accordingly, compared to the prior art, when the IC
package 21 1s not in normal working state, an assured reason
will be found out more quickly by detaching the first elements
6 or the second elements 7 of the fasten device, separately.
Furthermore, because the pressing portions 123 of the load
plate 12 press the top surface 22 of the IC package 2 all
around, stable and reliable electrical connection between the
IC package 2 and the printed circuit board 3 1s attained, and a
risk of warp of the IC package 2 1s decreased.

While the present invention has been described with refer-
ence to preferred embodiments, the description of the mven-
tion 1s 1llustrative and 1s not to be construed as limiting the
invention. Various of modifications to the present invention
can be made to preferred embodiments by those skilled in the
art without departing from the true spirit and scope of the
invention as defined by the appended claims.

What 1s claimed 1s:
1. An electrical connector assembly comprising:
an electrical connector including:
an insulative base defining a mating surface, an opposite
mounting surface and a plurality passageways run-
ning through the mating surface and the mounting
surface;
a plurality of terminals received 1n the passageways of
the 1nsulative base; and
a metallic load plate mounted upon the nsulative base
and having an opening in a center thereof and a plu-
rality of first holes thereon;
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a heat sink mounted upon the load plate of the electrical
connector, and defining a plurality of second holes;

a printed circuit board facing the mounting surface of the
insulative base of the electrical connector, and defiming a
third plurality of holes aligned with the first holes;

a fastening device, including;

a plurality of first elements inserting into the first holes
of the load plate of the electrical connector and the

third holes of the printed circuit board to hold the
clectrical connector and the printed circuit board

together; and

a plurality of second elements mserting into the second
plurality of holes of the heat sink for fastening the heat
sink upon the metallic load plate;

wherein said load plate of the electrical connector

defines a plurality of peripheral sidewalls surrounding
said 1nsulative base, and a plurality of foot portions
extending outwardly from bottom ends of the side-
walls, and said first holes are disposed on the foot
portions;

wherein said load plate of the electrical connector defines a

plurality of pressing portions extending into the opening
thereof from top ends of the sidewalls adapted for resist-
ing against an up surface of an IC package;

wherein said second holes of the heat sink aligning with the

first holes of the electrical connector, and the second
clements are directly fastened to the first elements; and
wherein the electrical connector assembly further compris-
ing a backboard mounted under the printed circuit board
opposite to the electrical connector, and the backboard
further defines a plurality of fourth holes in alignment
with corresponding third holes of the printed circuit
board for the first elements penetrating therethrough.

2. The electrical connector assembly as claimed 1n claim 1,
wherein each of the first elements has a head portion down-
wardly seated upon and pressing against the foot portion of
the electrical connector, and each of the second elements runs
through the second hole of the heat sink and has a pin portion
thereol partially recerved 1n the head portion of the first ele-
ment.

3. The electrical connector assembly as claimed 1n claim 2,
turther comprising a plurality of spring elements ringing the
pin portions of the second elements, and two opposite ends of
the spring elements resists against a bottom surface of the heat
sink and the head portion of the first element, respectively.

4. An electrical connector assembly comprising:
a printed circuit board;
an electrical connector mounted upon the printed circuit
board, including;:
an isulative base defining a mating surface, an opposite
mounting surface and a plurality passageways run-
ning through the mating surface and the mounting
surface;
a plurality of terminals received in the passageways of
the insulative base;
a metallic load plate mounted upon the nsulative base
and having an opening 1n a center thereof;
an 1C package seated between the 1nsulative base and the
load plate of the electrical connector, the I1C package
projecting outside from the opening of the load plate and
intimately contacting the terminals of the electrical con-
nector;
a heat sink mounted upon the load plate of the electrical
connector,

a plurality of first fastening elements located within the
load plate of the electrical connector and having a head
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downwardly seated upon and pressing against the load
plate to fasten the electrical connector and the printed
circuit board together; and

a plurality of second fastening elements located within and

fastening the heat sink upon the metallic load plate;

wherein said second set of fastening elements are
directly fastened to the first set of fastening elements,
respectively;

wherein said load plate of the electrical connector defines a

plurality of peripheral sidewalls surrounding said 1nsu-
lative base, and a plurality of foot portions extending
outwardly from bottom ends of the sidewalls, and the
foot portions define a plurality of first through holes;

wherein said load plate of the electrical connector defines a

plurality of pressing portions extending into the opening
from top ends of the sidewalls adapted for resisting
against an upper surface of the IC package;

wherein said heat sink defines a plurality of second through

holes 1n vertical alignment with the corresponding first
through holes;

wherein said printed circuit board defines a plurality of

third through holes in vertical alignment with the corre-
sponding first through holes and the second through
holes:

wherein the electrical connector assembly further compris-

ing a backboard mounted under the printed circuit board
opposite to the electrical connector, and the backboard
further defines a plurality of fourth through holes 1n
vertical alignment with corresponding third holes of the
printed circuit board.

5. The electrical connector assembly as claimed 1n claim 4,
wherein said first fasteming elements and the second fastening
clements are vertically aligned with each other, respectively.

6. The electrical connector assembly as claimed in claim 5,
wherein said first fastening elements fasten the electrical
connector, the printed circuit board and the backboard
together by passing through the first, the third, and the fourth
holes 1n turn, while said second fastening elements fasten the
heat sink and the electrical connector together through the
second holes of the heat sink by a part of the second fastening
clement screwing with corresponding first fastening element.
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7. An electrical connector assembly comprising:
a printed circuit board defining a plurality of first through
holes therein:

an insulative housing mounted upon the printed circuit

board;

an electronic package seated upon the housing;

a metallic load plate surrounding the housing and posi-
tioned upon the electronic package to pressing down-
ward the electronic package against the housing, said
load plate further defining a plurality of second through
holes therein;

a heat sink seated upon the load plate and thermally engag-
ing the electronic package, and further defining a plural-
ity of third through holes therein;

a plurality of first screws extending through the corre-
sponding second and first through holes respectively to
fasten the load plate to the printed circuit board, and

a plurality of second screws extending through the third
through holes and fastening to the corresponding first
screws, respectively, for holding the heat sink in posi-
tion;
wherein said load plate of the electrical connector

defines a plurality of peripheral sidewalls surrounding,
said insulative housing, and a plurality of foot por-
tions extending outwardly from bottom ends of the
sidewalls, and the foot portions define a plurality of

first through holes;

wherein said load plate of the electrical connector defines a
plurality of pressing portions extending into the opening
from top ends of the sidewalls adapted for resisting
against an upper surface of the IC package;

wherein a back plate 1s positioned on an underside of the
printed circuit board under a condition that the first
screws extend through the printed circuit board and said
back plate for securing.

8. The electrical connector assembly as claimed 1n claim 7,

wherein a spring 1s located between the first screw and an
underside of the heat sink 1n a tensioned manner.
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